Objective: To see outcome, accuracy and expected complications in passing lateral mass screws in patients with cervical spine injury, degenerative disease at the cervical spine level and neoplastic lesions. Materials and Methods: In this study, 35 patients were included and 205 screws passed in lateral mass patients'age ranged from 12-70 years (25 males and 10 females) with trauma to the cervical spine, degenerative disease at the cervical spine level and Intradural extramedullary benigntumors and extradural malignant neoplasm.Patients less than 12 years and more than 65 years of age,patients with traumatic ruptured disc causingspinal cord compression anteriorly and operated for cervical spine were excluded from our study.In all patients,we did lateral mass fixation with polyaxial screws and rods under fluoroscopic assistance.For assessment of screws trajectory and position, CT scan cervical spine with 3D reconstruction was performed on a first post op day to confirm screw orientation and direction and for fascet, foraminal, foramen transversarium violations. Results: All screws were passed by using Megrel's trajectories. Not a single patient had nerve root, cord injury nor vertebral artery injury. One patient had screw pullouts requiring reoperation.12 to 14mm size screws were used under fluoro guidance. On postoperative CT cervical spine with 3D reconstruction shows no breach or violations of any foramen transversarium, nerve root injury or neural foramen penetration by screws. In all patients polyaxial screw/rod construct was used. Two patients had complications; one patient adjacent-level disc herniation for which anterior surgery was done and 2nd patient there were still compression over the spinal cord for which laminectomy extended to that level. Conclusion: Cervical spine lateral mass fixation with polyaxial screws is a safe and effective technique in expert hands under fluoroscopic assistance.
INTRODUCTION
Cervical spine is the most mobile segment of the spinal column and its mobility leads to more chances of trauma to it & variety of other degenerative spinal diseases. 1 The lateral mass is part of bone that lies between superior articular surface and inferior articular surface of that vertebrae superiorly and inferiorly and medial boundary is the laminae and fascet line and is attached with the vertebral body through pedicle. 2 Thorough understanding of three dimensional cervical spineanatomy is required to perform surgery at cervical spine because many vital structures lies nearby the cervical spine. Good skill and fluoro guidance are also equally important for surgery in this region. Cervical cord compressiondue to traumatic subluxation and degenerative cervical disease can cause motor and sensory loss of all four limbs. MRI cervical spine is the best investigation to detect compression on the cervical cord.For lateral mass screw placements, CT cervical spine with 3D reconstruction was also done to see 3 dimensional anatomy of lateral mass and for the proper planning of screw trajectory.
Cervical spine fixation can be done anteriorly as well as posterior or both approaches can be combined.The posterior cervical fixation is much easier to perform and widely practiced all over the world due to improvements in polyaxial screws and rods systems. Most of the spinal surgeons believe that after standard cervical laminectomy and decompression of spinal cord, lateral mass fixation with polyaxial screws and rods is good option for stabilization of cervical spine. 3, 4 It is very easy technically under fluoro guidance and gives enough stability with very few little complications ofnerve root or vertebral artery injuries and facet joint violations. 5, 6 We operated all patients in prone position under fluoroscopic guidance. We usedMegrel's technique for the direction and trajectory of all screws followed by fusion. A CT cervical spine with 3D was done in all cases on a first post op day to see screw trajectory and its orientations.Postoperative radiology was also done at three and six months after surgery. We conducted our study to see neurologic and vascular safety of surgery and screw trajectory and orientation on the first post op day.
MATERIAL AND METHODS Study Design
It is prospective study. We conducted the study in the department of Neurosurgery Unit 1 at Punjab institute of Neurosciences (PINS), Lahore from 1st Jan, 2018 to 31st December, 2018.
Inclusion Criteria
This study included 205 screws passed in 35 patients, with different pathologies like trauma, degenerative, neoplastic etc.
Exclusion Criteria
Patients younger than 12 years of age and older than 65 years, with traumatic ruptured discs causing compression anteriorly and patient with previous surgery over cervical spine level were excluded from our study.
Data Collection
MRI of cervical spine along with CT scan cervical spine with 3D reconstruction were obtained in all patients. All data collected and entered on Proforma. Any neurological or vascular complication and screw orientation were noted. All patients were followed and follow up was done at 6 weeks, 3 months, 6 months postoperatively. The purpose of our study was to see the orientation of screws and their violation of the spinal canal, neural foramen and foramen transversarium on the first post op day rather than later fusion status.
Data Analysis
Statistical analysis was done with the help of SPSS version 22. Any Categorical data was expressed in percentages and frequency like age, gender and level of injury. The quantitative data was expressed in mean ± SD with range like age and no of screws.Chi square test was used and P-value of ≤ 0.05 was taken as significant.
RESULTS

Gender Distribution
25 (71.42%) patients were male and 10 (28.57%) female.
Age Incidence
Age range of 12-70 yrs with mean of 56 ± 7 yrs.
Clinical Presentation
The 205 screws passed in 35 patients of different pathologies including trauma (10 cases, 28.57%), degenerative disease (17 cases, 48.57%), iatrogenic instability (1 cases, 2.85%), rheumatoid arthritis (1 cases, 2.85%), malignant extradural tumors (2 cases, 5.71%), and benign intra-dural extra-medullary tumors (4 cases, 11.42%).
One patient (2.85%) was smoker with no other risk factor in any patient. Maximum number of levels fixed were 4 with mean 2.6. The 92.4% of all the screws passed were properly oriented with bi-cortical purchase.
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Outcome
We used 12-14-mm screws were used in our patients.
In one of our patients (2.85%) there were screw pullouts, in one patient (2.85%), there was an adjacent level symptomatic disc herniation needing surgery and in one patient (2.85%), the adjacent level residual stenosis required the extension of laminectomy and decompression of the spinal cord. No root or vertebral artery injury in any patient nor any neurological deterioration in any patient.
DISCUSSION
Spinal cord injury is mostly due to trauma, degenerative and neoplastic lesions and had a bad outcome if injury to the cervical spine.Traumatic injury to cervical spinal cord had poor outcomes .7 Surgical manipulations at cervical spine is too much technically demanding with a lot of risk to surrounding vital structures, especially injury to the carotid artery, esophagus, trachea and cervical nerve roots or cord. The injuries to the cervical spine is mostly at young age and mostly caused by road traffic accidents followed by sports injuries and violence. 23 Mild trauma like a ground level fall can cause cervical cord injury in older patients. The cervical spondylotic changes are more at older ages and these changes increases the chances of injury to cervical cord at this age from minor trauma and nondynamic injuries. 24 Early decompression of the cervical cord after injury leads to good outcome. 8 There are multiple surgical options and procedures (anterior and posterior) available and being practiced with its own indications and complications. When the posterior elements, especially laminae and spinous processes are absent or compromised with disease lateral mass fixation is the procedure of choice. 9 The transarticular fixation is another posterior surgical option in expert hands, but not most commonly done by spinal surgeons. 10 Many techniques for fixation of the lumbar spine are being used by spine surgeons. 11 But for Cervical spine, Roy-Camille et al, 12 first started lateral mass screw and platefixations to stabilize the cervical spine. Later on, many modifications in posterior cervical fixation techniques were done by many surgeons 13 like Roy-Camille and Megrel techniques.Anatomically lateral mass is located between superior and inferior articular surfaces of the fascet joint and laminae. Our starting point was 1mm inferior and medial to the mid-point of lateral mass and directed screws 20 degree up and laterally with continuous fluoro monitoring.This technique has minimum chances of injury to thespinal cord and nerve roots as suggested by Megrel. 13 At present, the lateral mass fixation is commonly being used for cervical spine fixation worldwide. Lateral mass fixation is not without complications. Injuries to vertebral artery, facet joint, and/or nerve root are the most common complications and lateral mass can fracture during drilling or screw threading. These complications are mostly due to wrong trajectory and angulations in screw threading and not using appropriate size screws. All described techniques may result in different complications, depending on the surgeon's perfection of the technique. In all techniques used for lateral mass fixations, proper screw size and diameter with its angulations and trajectory are properly described and practically very difficult to follow to be perfect and exact. 14 A lot of work has been done on both clinically and in the laboratory on cadavers by spine surgeons on the lateral mass fixation to minimize these complications and to prove why these complications occurs. Ebraheim et al did a study on cadavers and proved that the foramen transversarium lies at midpoint of the lateral mass. 14 Some screws and implant related complications can occur like loosening and itspulling out and the rod breakage. Lateral mass screws fixation is safe and acceptable as observed in our study because no Pak. J. of Neurol. Surg. -Vol. 23, No. 4, Oct. -Dec., 2019 -337-patients developed any neurological and vascular complications. Katonis et al, 15 proved that it issafe with no chances of injury to neural tissue nor vertebral artery. Graham and Roche 17 proved that it's not proper direction and position of the screws that leads to these neurovascular complications. Roche et al 16 proved that it's not necessary to use a fluoroscope in every case, but we used fluoroscopy in every patient and its gives us more accurate placements of screws and improves the safety. We can think for confirmation of screw orientation and its trajectory fluoroscopy is important. Other studies, 19 have shown that lateral mass fixation is safe,sound and effective methods for posterior spinal fixation in properly selected cases. The patients in which anatomy of lateral mass is abnormal, there are more chances of injury to nerves and vessels by posterior fixation. 20 CT scan cervical spine with 3D reconstruction is preoperativelynecessary to select the size of screws and see lateral mass anatomy. Computed tomography (CT) scanning can shows spinal fractures much better and is cost effective. 21, 22 
RECOMMENDATION
We recommend that surgeons using this technique should know the cervical anatomy in 3 dimensional views preoperatively, then select the case for posterior fixation with favorable anatomy.
